
 

 
 
 
 
 
 
 
 

Appendix F 
Preliminary Geotechnical 
Feasibility Investigation  

  





301 Mission Avenue
Suite 201
Oceanside
California 92054
tel. 760.721.9990
fax. 760.721.9991
www.VisitTGI.com

TGI Project No. 19.00936

March 2, 2020

Prepared for:

PRELIMINARY GEOTECHNICAL FEASIBILITY 
REPORT

PROPOSED LOMA ALTA SLOUGH WETLANDS ENHANCEMENT PROJECT
OCEANSIDE, CALIFORNIA

Environmental Science Associates
Attn: Lindsey Sheehan

550 West C Street, Suite 750
San Diego, CA 92101

Geotechnical Engineering
Civil Engineering

Environmental Site Assessment

TAYLOR GROUP, INC.TAYLOR GROUP, INC.itg



     

   
	
	
March 2, 2020 
TGI Project No. 19.00936 
 
ESA / Environmental Science Associates 
Attn: Lindsey Sheehan, P.E. 
550 West C Street, Suite 750 
San Diego, California 92101 
 
Subject: Preliminary Geotechnical Feasibility Report 
 Proposed Loma Alta Slough Wetlands Enhancement Project 
 Oceanside, CA  
 
Dear Lindsey Sheehan: 
  
At your request, Taylor Group, Inc. (TGI) is currently performing a geotechnical engineering investigation 
of the subject site.  At this time, subsurface exploration of the subject site and much of the geotechnical 
laboratory testing for the proposed project has been completed.  However, the project is in the early stages 
of planning, and multiple site development alternatives are currently under consideration.  TGI will perform 
additional analyses of the subsurface conditions and laboratory data as they pertain to the project once the 
proposed development plans become more defined.  The results of the analyses and exploration will be 
presented in a comprehensive geotechnical report that will include conclusions and recommendations for 
design and construction of the proposed project.  
 
This preliminary feasibility report is intended to present the preliminary results of the subsurface exploration, 
limited laboratory test results, discuss the encountered subsurface conditions, discuss potential seismic 
hazards, and provide conclusions regarding the feasibility of the project.  This preliminary feasibility report 
is not intended for design of the project or submission to the local building official for building permit 
purposes.  Once the development plans become more defined, a comprehensive geotechnical report will 
be prepared for these purposes.   
 
Based on the preliminary results of our investigation, we conclude that the proposed project is feasible from 
the geotechnical engineering standpoint, provided the conclusions, recommendations, and design 
parameters that will be presented in the forthcoming comprehensive geotechnical report are implemented 
during design and construction of the proposed project.   
 
TGI appreciates the opportunity to be of service to you.  Please contact us if you have any questions 
regarding this report. 
 
Sincerely, 

TAYLOR GROUP, INC. 

 

 
 
 
Michael A. Cazeneuve 
Senior Engineer 
G.E. 3114  

301 Mission Avenue 

Suite 201 

Oceanside 

California  92054 

tel:  760.721.9990 

fax: 760.721.9991 

www.visitTGI.com 
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1  INTRODUCTION 
 
 

1.1 GENERAL 
 
This feasibility report presents the preliminary results of an investigation to provide geotechnical design and 
construction recommendations for the proposed Loma Alta Slough Wetlands Enhancement Project, which 
is planned along the Loma Alta Creek between South Pacific Street and South Coast Highway in the City 
of Oceanside, California (Figure 1).  Taylor Group, Inc. (“TGI”) prepared this preliminary feasibility report 
for the exclusive use of Environmental Science Associates (ESA).   
 
1.2 INTENT AND COMPLETED SCOPE 
 
This preliminary feasibility report is intended to present the preliminary results of the subsurface exploration, 
discuss the encountered subsurface conditions, discuss potential seismic hazards, and provide conclusions 
regarding the feasibility of the project.  This preliminary feasibility report is not intended for design of the 
project or submission to the local building official for building permit purposes.  Once the development plans 
become more defined, a comprehensive geotechnical report will be prepared for these purposes. 
 
Based on the preliminary results of our investigation, we conclude that the proposed project is feasible from 
the geotechnical engineering standpoint, provided the conclusions, recommendations, and design 
parameters that will be presented in the forthcoming comprehensive geotechnical report are implemented 
during design and construction of the proposed project.   
 
To date, the following tasks have been performed: 
 

 Visual geotechnical reconnaissance of the Site and vicinity; 
 Review of available published information and reports regarding geotechnical, geologic and seismic 

conditions; 
 Performance of a subsurface investigation consisting of drilling four exploratory borings to a depth 

of approximately 20 feet below the ground surface.   
 Collection of geotechnical laboratory data from tests performed on soil samples obtained from the 

borings.  Much of the laboratory testing has been completed at this time.  However, additional 
testing is ongoing. 

 
1.3 SITE DESCRIPTION AND PROJECT BACKGROUND 
 
The Loma Alta Slough is an approximate 3-acre coastal estuarine wetland located adjacent to the coast in 
the central portion of the City of Oceanside, California.  In general, it is located approximately 0.3 miles 
south of Oceanside Boulevard, between South Coast Highway and South Pacific Street.  The slough 
represents the terminus of the Loma Alta Creek, which drains from east to west towards the Pacific Ocean.  
It is bounded to the northwest by industrial properties and the La Salina Wastewater Treatment Plant.  It is 
bounded to the southeast by Buccaneer Park (a community park) and a recreational vehicle (RV) resort.  
Bridge structures cross the wetland at 3 locations (i.e. South Coast Highway, the railroad right of way, and 
South Pacific Street).   
 
 

One
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Historically, the natural form of the wetland area was much larger than it is today.  Development within the 
City of Oceanside, channel modifications, and transportation infrastructure have encroached into the 
wetland area, reduced its overall size, and affected water quality and natural biological habitats.  Based on 
information provided in city proposal documents for the proposed project, the City of Oceanside has had 
the goal of enhancing and/or restoring the Loma Alta Slough area since the 1990s.  In order to affect this 
change, the city has periodically acquired properties located to the northwest of the slough with the intent 
of expanding the slough area to the north.    
    
In general, the immediate vicinity of the Site gently descends to the southwest and the Pacific Ocean.  
Parcels on the northwest portion of the project area are estimated to be approximately 5 to 10 feet above 
the slough elevation.  Buccaneer Park and the RV park are also estimated to be on the order of 5 feet above 
the slough elevation.  Vegetation on the site consists of grasses, bushes, and trees typical of a wetland 
slough. 
 
1.4 PROJECT DESCRIPTION 
 
Information regarding the proposed project was provided by the client, and the City of Oceanside Water 
Utilities Department.  The proposed enhancement project is planned to expand the wetland slough area 
towards the northwest (i.e. on City of Oceanside property).  At this time, three alternative plans are under 
consideration for the project.  Each alternative includes different schemes for re-routing the Loma Alta Creek 
through the project boundaries.  The various alternatives include different combinations of tributary side 
channels, re-routing of the main channel, and diversion berms.  Improvements to an existing footpath and 
extension of the Oceanside Coastal Rail Trail bike path are also under consideration for the project.  The 
stated intent of the project is to:  
 

“restore the functional value of the slough and accommodate public use through trails, educational 
signage and linkage with public transportation.  Enlargement and modification of the slough’s 
wetlands is expected to support coastal wildlife, improve water quality, buffer peak storm flows, and 
plan for sea level rise.” 

 
While the details of the proposed project are not well constrained at this time, it is anticipated the project 
will include the following geotechnically related design and/or construction aspects: 
 

 Grading of the site in order to lower site grades, create tributary side channels, and re-route the 
main creek channel along the northwestern perimeter of the slough.  This is expected to include: 

o Approximate 5 to 15-foot high cut slopes along the northern perimeter. 
o Construction of berms within the existing main channel in order to re-route the channel. 

 Subgrade preparations for footpaths and/or bike paths, if necessary. 
 Placement of miscellaneous fills in limited areas, if any. 
 Construction of temporary diversion channels. 
 Dewatering to allow for dry conditions during construction. 
 Limited new foundations for ancillary structures, if any. 
 Temporary support for existing structures during construction. 

 
The preliminary site alternatives currently under consideration are shown on the enclosed Figures 2a 
through 2c.  The existing site conditions are shown on Figure 2d.   
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2  SUBSURFACE INVESTIGATION 
 
 

2.1 EXPLORATORY BORINGS 
 
The site was explored on January 13, 2020 by drilling four exploratory borings to a depth of approximately 
20 feet below the ground surface.  The borings were performed with a truck-mounted drilling machine 
equipped with 6-inch diameter hollow stem augers.  The borings were generally located within the area of 
the proposed project.     
 
All drilling and sampling operations were performed under the supervision of a professional engineer 
experienced in the performance of geotechnical field investigations.  TGI’s on-site personnel visually 
classified and logged the materials encountered in the exploratory borings and obtained relatively 
undisturbed samples and bulk samples at various depths for observation and laboratory testing.  The boring 
locations are shown on the enclosed Figures 2a through 2d, and the logs are included in Appendix A of this 
report.  The boring depths and surface elevations are summarized in Table 2.1 below.   
 

Table 2.1  Summary of Exploratory Borings  

 
Boring No. 

Approx. Surface Elevation* 
(feet) 

Depth of Boring 
(feet) 

B1 14.0 20 
B2 11.5 20 
B3 11.0 20 
B4 13.0 20 

*Elevations approximate and based on site plans by Environmental Science 
Associates. 

 
Drive samples were obtained at various depths using a 2.5-inch I.D. ring-lined sampler driven with a 140-
pound automatic hammer dropped 30 inches.  Samples were placed in plastic bags and then into 6-inch 
long PVC tubes.  The ends of the tubes were then capped and taped.  Bulk samples from selected depths 
were placed in plastic bags. 
 
2.2 EARTH MATERIALS 

The field investigation performed by TGI encountered undocumented fill soils underlain by natural 
Quaternary alluvium deposits.  These geologic units are described in more detail below, in order from 
youngest to oldest. 

  
2.2.1 Fill 
 
Undocumented fill soils were observed in the borings to depths between approximately 5 and 12.5 
feet below the ground surface. The fill generally consists of silty sands and clayey sands, which are 
light brown, brown, reddish brown, gray and dark gray, with a commonly mottled appearance.  The 
fill soils are moist to saturated, medium dense, and fine to medium or fine to coarse grained.  Some 
gravel and other miscellaneous debris (i.e. asphalt, brick, plastic, concrete, and wood) were also 
observed in the fill soils.   
 
 

Two 
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2.2.2 Natural Alluvium 
 
Natural alluvial deposits were observed below the fill.  In borings B1 and B2 the alluvium consisted 
of combinations of silty sand, clayey sand, and sands, which are gray to dark gray in color, 
saturated, medium dense, and predominantly fine grained.  Natural alluvium encountered in borings 
B3 and B4 predominantly consisted of silty clay, which is gray, moist, and firm.  Occasional thin 
interbeds of silty sand were also observed in borings B3 and B4.   
 

2.3 GROUNDWATER AND CAVING 
 
Groundwater was encountered in the borings during exploration at depths between 5 and 8½ feet.  The 
depth to groundwater is summarized in the following Table 2.2.   
 

Table 2.2  Depths to Groundwater Observed in Borings  

Well No. 
Depth to Groundwater 

(feet)* 

Approximate Water Surface 
Elevation 

(feet)* 
B1 8.5 5.5 
B2 5.0 6.5 
B3 8.5 2.5 
B4 6.5 6.5 

*Depth to groundwater measured from top of borehole.  Surface elevations are 
approximate.  Elevations approximate and based on site plans by Environmental 
Science Associates. 

     
Seasonal and tidal variations of groundwater levels may occur, and shallower zones of perched 
groundwater may occasionally exist beneath the Site. 
 
Caving was not observed in the borings during exploration on the site.  However, the boreholes were cased 
during drilling and caving was not possible.  Caving should be expected to occur in sandy soils underlying 
the site, or any soil below the groundwater level.   
 
2.4 GEOTECHNICAL LABORATORY TESTING 
 
Samples that were obtained during the field investigation were transported to TGI’s lab for geotechnical 
laboratory testing.  The laboratory testing program that has been completed for this investigation to date 
included tests to evaluate moisture content, dry density, maximum density, shear strength, and 
consolidation.  The completed testing is summarized in the following Table 2.3.     
 

Table 2.3  Summary of Completed Laboratory Testing  

Test Procedure Test Method Number of Tests 

Moisture Content / Dry Density ASTM D 2216 7 
Maximum Density ASTM D 1557 2 
Shear Strength ASTM D 3080 5 
Consolidation ASTM D 2435 2 

 
 









FIGURE 6.  TSUNAMI INUNDATION MAP
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GROUND ELEVATION 11.0 ft*

AT END OF DRILLING 8.5 ft

GROUND WATER LEVELS:
COMPLETED 1/13/20

AFTER DRILLING 8.5 ft
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NATURAL ALLUVIUM:
Silty Clay (CL), gray, moist, firm

Silty Sand to Clayey Sand (SM/SC), dark gray, saturated, medium
dense, fine to medium grained, some gravel, some concrete debris,
some organics, organic odor, abundant wood debris

(Groundwater at 6.5 feet)
dark brown, very moist

mottled gray, reddish brown, brown and dark gray

mottled reddish brown and brown, fine to coarse grained,

FILL:
Silty Sand (SM), brown, moist, medium dense, fine to coarse
grained, minor asphalt debris, some gravel
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PROJECT NUMBER 19.00936CLIENT Environmental Science Associates

PROJECT NAME Loma Alta Slough Wetlands Enhancement Project

PROJECT LOCATION Loma Alta Slough, Oceanside, San Diego
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DRILLING METHOD Hollow Stem Auger

DATE STARTED 1/13/20

NOTES *Elevation estimated base on site plan.
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AT TIME OF DRILLING 6.5 ft

AT END OF DRILLING 6.5 ft

AFTER DRILLING 6.5 ft

HOLE SIZE 6-inch

GROUND WATER LEVELS:



 

 
 

 
 

 
 
 
 
 
 
 
 
 
 

Appendix B 
Laboratory Testing Data 

Loma Alta Slough Wetlands Enhancement Project 
Oceanside, CA 



Boring No. B1

Depth: 1-5' Maximum Dry Density:  132.8 lb/ft2

Test Method:    ASTM D 1557 (Method A) Optimum Moisture Content: 8.5%     

Project Name: ESA - Loma Alta Slough Wetlands Enhancement Project

Location: Oceanside, California
Project Number: 19.00936

Bulk Sample: Silty Sand (SM) Maximum Dry Density and Moisture Content:

 MAXIMUM DENSITY DETERMINATION
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Boring No. B4

Depth: 1-5' Maximum Dry Density:  142.5 lb/ft2

Test Method:    ASTM D 1557 (Method A) Optimum Moisture Content: 7.5%     

Project Name: ESA - Loma Alta Slough Wetlands Enhancement Project

Location: Oceanside, California
Project Number: 19.00936

Bulk Sample: Silty Sand (SM) Maximum Dry Density and Moisture Content:
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Boring No. B1

Depth: 2' Peak:           F =35o     c = 10 lb/ft2

Test Parameters:    CU @ 0.02 in/min (E) FILL - Silty Sand (SM) Residual:        F =34o     c = 15 lb/ft2     

Client: ESA - Loma Alta Slough Wetlands Enhancement Project

Location: Oceanside, California
Project Number: 19.00936

Cal. Mod. Ring Lined Sampler (Saturated)

gd=105.7 pcf  w(i)=10.2%  w(f)=15.8%

Shear Strength Parameters:

DIRECT SHEAR TEST
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Boring No. B3

Depth: 7' Peak:           F =17o     c = 500 lb/ft2

Test Parameters:    CU @ 0.002 in/min Silty Clay (CL) Residual:        F =15o     c = 505 lb/ft2     

Client: ESA - Loma Alta Slough Wetlands Enhancement Project

Location: Oceanside, California
Project Number: 19.00936

Cal. Mod. Ring Lined Sampler (Saturated)

gd=79.1 pcf  w(i)=38.3%  w(f)=44.4%

Shear Strength Parameters:

DIRECT SHEAR TEST
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Boring No. B1

Depth: 10' Peak:           F =35o     c = 20 lb/ft2

Test Parameters:    CU @ 0.01 in/min Silty Sand (SM) Residual:        F =32o     c = 0 lb/ft2     

Client: ESA - Loma Alta Slough Wetlands Enhancement Project

Location: Oceanside, California
Project Number: 19.00936

Cal. Mod. Ring Lined Sampler (Saturated)

gd=99.5 pcf  w(i)=20.3%  w(f)=32.8%

Shear Strength Parameters:

DIRECT SHEAR TEST
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Boring No. B1

Depth: 1-5' Peak:           F =33o     c = 1,065 lb/ft2

Test Parameters:    CU @ 0.02 in/min Silty Sand (SM) Residual:        F =35o     c = 140 lb/ft2     

Client: ESA - Loma Alta Slough Wetlands Enhancement Project

Location: Oceanside, California
Project Number: 19.00936

Bulk Sample Remolded (Saturated)

gd=127.2 pcf  w(i)=9.6%  w(f)=13.3%

Shear Strength Parameters:

DIRECT SHEAR TEST
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Boring No. B4

Depth: 1-5' Peak:           F =35o     c = 710 lb/ft2

Test Parameters:    CU @ 0.02 in/min Silty Sand (SM) Residual:        F =34o     c = 180 lb/ft2     

Client: ESA - Loma Alta Slough Wetlands Enhancement Project

Location: Oceanside, California
Project Number: 19.00936

Bulk Sample Remolded (Saturated)

gd=128.2 pcf  w(i)=8.0%  w(f)=13.8%

Shear Strength Parameters:

DIRECT SHEAR TEST
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Boring No. B2 Sample: Cal. Mod. Ring Lined Sampler 60.5 pcf

Depth: 5 Inundated at 250 psf 70.6 %

Test: ASTM D 2435 Soil Type: Clayey Silty Sand (SM/SC) 44.8 %

Dry Density

Moisture % (Initial)

Moisture % (Final)

CONSOLIDATION TEST
Project Name:  ESA - Loma Alta Slough Wetlands Enhancement Project

Location:  Oceanside, California
Project Number:  09.00936
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Boring No. B3 Sample: Cal. Mod. Ring Lined Sampler 67.5 pcf

Depth: 10 Inundated at 250 psf 56.0 %

Test: ASTM D 2435 Soil Type: Silty Clay (CL) 38.1 %

Dry Density

Moisture % (Initial)

Moisture % (Final)

CONSOLIDATION TEST
Project Name:  ESA - Loma Alta Slough Wetlands Enhancement Project

Location:  Oceanside, California
Project Number:  09.00936
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